Introduction
============

Lower extremity trauma is a type of common orthopaedic trauma, and the key of its treatment is for the limb to be rescued in time. Delayed treatment may lead to loss of limb function and permanent disability as a result of limb amputation ([@b1-etm-0-0-3746]--[@b3-etm-0-0-3746]). However, overemphasis on the rescue of injured lower extremity may result in ignorance of the general body condition, cause adverse outcomes, and induce severe complications that are unfavorable for prognosis ([@b4-etm-0-0-3746]). Therefore, scientific judgment of the severity and prognosis of lower extremity trauma should be given high attention, and it is imperative in the study of orthopaedic trauma.

Previous findings have shown that more serious lower extremity trauma may lead to an increased incidence of complication, infection, and organ dysfunction syndrome and be life threatening ([@b5-etm-0-0-3746],[@b6-etm-0-0-3746]). Indicators of C-reactive protein (CRP), interleukin-10 (IL-10), phospholipase A2 (PLA2) and fibrinogen β polypeptide chain gene (Fbg) are critical inflammatory factors or important enzymes of inflammatory response. Investigations on how these indicators are used for predicting progression of lower extremity trauma have been previously conducted ([@b7-etm-0-0-3746]--[@b9-etm-0-0-3746]).

The present study focused on the predictive value of indicators mentioned above to determine the progression of lower extremity trauma and is expected to provide theoretical reference for the treatment of lower extremity trauma.

Subjects and methods
====================

### General data

In total, 90 cases of lower extremity trauma were admitted to the Wuhan Pu\'ai Hospital (Hubei, China) from January, 2015 to December, 2015, and served as the study group. The study group comprised 58 men and 42 women, with an age range of 37--76 years, and an average age of 45.4±2.3 years; ISS grading of 12--18, averaging, 14.6±1.5; 0.5--5 h of clinical treatment after injury, averaging, 3.14±0.6 h; factors leading to trauma including traffic injuries (50 cases), falling injuries (34 cases), and others (6 cases); fracture types including femoral neck fractures (33 cases), intertrochanteric fractures (25 cases), femoral upper-part fractures (20 cases), and acetabular fractures (12 cases). The subjects had no diseases related to heart, kidney and other major organs, or orthopaedic surgery contraindications and history of mental disorder. Fifty subjects presenting for physical examination during the same period were selected as the normal control group. The normal control group comprised 26 men and 24 women, with an age range of 38--75 years and an average age of 46.1±2.6 years.

### Treatment methods

After confirmed diagnosis, the study group underwent control of original trauma, early anti-shock treatment, protection of major organs, and support of gastrointestinal and parenteral nutrition. Acid-base imbalance and electrolyte disturbances were corrected and antibiotics were applied to prevent infection of patients. The study group was then treated with emergency surgery or damage control technologies.

### Testing methods

Level changes of CRP, IL-10, PLA2 and Fbg in serum prior to surgery and 24 h, and 5 and 7 days thereafter were closely monitored. IV fluids (4 ml) were collected at the abovementioned time-points, and applied for hypothermal differential centrifugation. Serum was kept for testing. ELISA was used to detect the CRP level \[detection kits provided by Xinran Biological Technology Co., Ltd. (Shanghai, China)\]; IL-10 concentration \[detection kits provided by Shanghai Wanjiang Biotech Co. (Shanghai, China)\]; PLA2 level \[detection kits provided by Shanghai Jining Biological Research Co. (Shanghai, China)\]; and the Fbg level \[detection kits of Fbg were provided by Beijing Bai\'aoLaiBo Technology Co. (Beijing, China)\]. All the detection kits were used according to the manufacturer\'s instructions.

### Receiver operating characteristic (ROC) curve

ROC curve was used to detect the accuracy of Fbg in the prognosis of patients with traumatic fracture of lower limb. The area under the ROC curve was used as a summary index for the ROC curve. Ther ROC graph was generated using SPSS 20.0 statistical software (SPSS, Inc., Chicago, IL, USA).

### Statistical analysis

SPSS 20.0 statistical software was used for statistical analysis. The t-test and Pearson linear correlation analysis were carried out. P\<0.05 was considered to indicate a statistically significant difference.

Results
=======

### Comparison of CRP, IL-1, PLA2 and Fbg of the two groups

Preoperative levels of CRP, IL-1, PLA2 and Fbg were markedly higher than those of the normal control group (P\<0.01) ([Table I](#tI-etm-0-0-3746){ref-type="table"}).

### Dynamic changes of CRP at different time-points

Ninety lower extremity trauma patients were treated successfully via surgery and their conditions were effectively controlled. Trauma patients were found with emergent CRP synthesis 24 h after surgery and the CRP concentration gradually decreased with the control and healing of trauma ([Fig. 1](#f1-etm-0-0-3746){ref-type="fig"}).

### Dynamic changes of IL-10 at different time-points

IL-10 level of trauma patients was increased during the first 24 h after operation and then gradually decreased ([Fig. 2](#f2-etm-0-0-3746){ref-type="fig"}).

### Dynamic changes of PLA2 at different time-points

PLA2 level of trauma patients was increased before operation and during the first 24 h after operation, and then gradually decreased ([Fig. 3](#f3-etm-0-0-3746){ref-type="fig"}).

### Dynamic changes of Fbg at different time-points

The Fbg level of trauma patients was increased before operation and during the first 24 h after operation. The Fbg level gradually decreased and finally gradually increased again ([Fig. 4](#f4-etm-0-0-3746){ref-type="fig"}). The ROC curve showed that the forming sensitivity and specificity of DVT was determined by separate observation of Fbg when Fbg \>4.71 g/l was defined as 100 and 22.58%, respectively ([Fig. 5](#f5-etm-0-0-3746){ref-type="fig"}).

### Corrective analysis of some indicators

CRP levels in serum of trauma patients were positively correlated with the IL-10 level (r=0.634, P\<0.05) ([Fig. 6](#f6-etm-0-0-3746){ref-type="fig"}). PLA2 levels in the serum of trauma patients were positively correlated with that of the IL-10 level (r=0.617, P\<0.05) ([Fig. 7](#f7-etm-0-0-3746){ref-type="fig"}).

Discussion
==========

CRP is a sensitive and non-specific inflammatory marker of infection or traumas of human beings ([@b10-etm-0-0-3746]--[@b12-etm-0-0-3746]). Previous findings have shown that the CRP concentration in patients suffering bacterial infection is closely related to their trauma progression ([@b13-etm-0-0-3746]--[@b15-etm-0-0-3746]). If patients are successfully treated or their status improves, their CRP level is also reduced to normal level from high concentration. The present study has traced the level change of CRP in patients with lower extremity trauma and found that the peak level of CRP is evident 24 h after the operation as a result of emergency reaction. The CRP level was then decreased as the trauma became controlled and healed. However, if the patient CRP level continued to increase after operation, patients suffered complicated infection ([@b16-etm-0-0-3746]), and were given high attention. Patients with lower extremity trauma in the present study were successfully treated via surgery and no case of infection was observed. Therefore, an increase of CRP level was not observed after operation.

IL-10 is a newly found cytokine produced by Th2 cells. Previous studies have identified that IL-10 is closely related to infection after trauma ([@b17-etm-0-0-3746]--[@b19-etm-0-0-3746]). When the IL-10 level of trauma patients was increased, the incidence of complication and mortality also increased. However, few studies are available regarding the early change of level of IL-10 in serum of patients with lower extremity trauma ([@b19-etm-0-0-3746]). Our data showed that the level of IL-10 prior to surgery and during the 24 h after operation was increased and then decreased, suggesting that patients with lower extremity trauma were treated with relatively successful operations and their postoperative traumas were effectively controlled. Of note, IL-10 can be used for the prediction of progression of lower extremity trauma.

PLA2, an important enzyme, can release lipid mediator that actively reacts with inflammation, pathological changes of tissue damage and becomes involved in intra- and extracellular metabolic regulation ([@b20-etm-0-0-3746]). Previously, it was shown that, compared with healthy individuals, patients with acute pancreatitis and multiple organ failure have a higher concentration of PLA2 in their serum ([@b21-etm-0-0-3746],[@b22-etm-0-0-3746]). The present study revealed that the PLA2 level of trauma patients was increased prior to surgery and during the first 24 h after operation, and then gradually decreased. Thus, PLA2 is an important indicator in determining the injury degree of lower extremity trauma.

Fgb has drawn increasing attention for its application in determining thrombosis ([@b3-etm-0-0-3746],[@b23-etm-0-0-3746]). Following lower extremity fractures and operations, lower limbs experienced a higher incidence of DVT as a result of vein injuries of different degrees. Clinical manifestations of DVT are not typical at early stages. Therefore, it is difficult to achieve accurate diagnosis and false-positive and -negative conditions become evident ([@b24-etm-0-0-3746],[@b25-etm-0-0-3746]). Therefore, early observation and diagnosis of DVT has become a study hotspot and challenge. The present study showed that the Fbg level of trauma patients was increased prior to surgery and during the first 24 h after operation, and then gradually decreased before gradually increasing again, suggesting that the incidence of DVT required attention when the Fbg level gradually increased following surgery. In the present study, the forming sensitivity and specificity of DVT was determined by separate observation of Fbg when Fbg \>4.71 g/l was defined as 100 and 22.58%, respectively. Notably, Fgb concentration increased in the serum of patients with lower extremity trauma and the change of Fgb index can be used to determine and prevent DVT formation.

A correlative analysis on some indicators found that CRP levels in the serum of trauma patients were positively correlated with the IL-10 level (r=0.634, P\<0.05). Additionally, PLA2 levels in the serum of trauma patients were positively correlated with the IL-10 level (r=0.617, P\<0.05). Therefore, levels of CRP and PLA2 increase as the level of IL-10 increases in patients with lower extremity trauma. Furthermore, levels of CRP and PLA2 decreased as the level of IL-10 decreased in patients with lower extremity trauma.

In conclusion, detection of the dynamic changes of levels of CRP, IL-10, PLA2 and Fbg in serum during the clinical diagnosis and treatment of lower extremity trauma patients may be useful regarding progression and provide valuable theoretical clues and a basis for prediction and determining their treatment effect and prognosis.
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###### 

Comparison of CRP, IL-1, PLA2 and Fbg of the two groups.

  Groups     CRP (mg/l)                                                 IL-10 (µg/l)                                              PLA2 (pg/l)                                                  Fbg (g/l)
  ---------- ---------------------------------------------------------- --------------------------------------------------------- ------------------------------------------------------------ ---------------------------------------------------------
  Research   43.32±5.41^[a](#tfn2-etm-0-0-3746){ref-type="table-fn"}^   1.92±0.15^[a](#tfn2-etm-0-0-3746){ref-type="table-fn"}^   177.85±13.72^[a](#tfn2-etm-0-0-3746){ref-type="table-fn"}^   3.72±0.35^[a](#tfn2-etm-0-0-3746){ref-type="table-fn"}^
  Control    4.54±0.33                                                  0.95±0.06                                                 71.76±6.62                                                   2.34±0.21

Comparison with the normal control group

P\<0.01. CRP, C-reactive protein; IL-10, interleukin-10; PLA2, phospholipase A2; Fbg, fibrinogen β polypeptide chain gene.
